the extent to which physical pathology affects an individual's mobility [1] . To this end, much research has focused upon the role of informal enacted support (actual assistance received from individuals such as family and friends) [2] . In contrast, to our knowledge, no study has yet examined whether enacted support received from formal sources (i.e., organizations) may also protect psychological health against the increased risk of depression associated with functional disability. This is despite the fact that the popularity of these home care services has significantly increased over the past decade and that this growth is expected to steadily continue [3] . In this study, we investigate whether formal enacted support, received either in isolation or in addition to existing informal support, confers a protective effect indicated by a weaker negative association between disability and depressive symptoms among those receiving support. In addition, we examine the recently proposed hypothesis that the stress-buffering effect is especially evident in the later years of older adulthood [4] .
Functional Disability, Depressive Symptoms and Enacted Support
Functional disability has been found to be related to a range of negative health outcomes including higher depressive symptoms [5] [6] [7] , higher mortality risk [8] and lower life satisfaction [9] . Functional disability is thought to negatively impact psychological health by harming an individual's ability to manage daily social and instrumental activities, which are often essential to living independently and maintaining social relationships [10, 11] . Although not inevitable, functional disability is increasingly common in later life [12] . Considering the prevalence of disabilities in older adulthood and their potential harmful effects, it is pertinent to investigate possible protective factors that may weaken the deleterious relationship between functional disability and psychological health to help maximize healthy aging.
As mentioned previously, the majority of research on this topic has focused upon the protective role of enacted support from informal sources. Three types of enacted support have been proposed: (1) emotional support, referring to the provision of care, warmth and understanding; (2) instrumental support, referring to practical assistance for daily activities, and (3) informational support, e.g. provision of knowledge and advice [13] . Typically, this research has been conducted within the stress-buffer paradigm [e.g. [14] [15] [16] , which views functional disability as a chronic stressor that places continuous and ongoing demands upon the individual, and informal enacted support as a protective coping mechanism that buffers the effects of the chronic stressor [11] by promoting more positive interpretations of adverse experiences and/or providing an individual with effective coping strategies [17, 18] . In particular, it is argued that for the type of support to be protective, it is necessary that the support directly addresses the specific impact of the stressor [13] . Instrumental enacted support, whether it is received from informal or formal sources, aims to directly address limitations caused by disability. Given this, it is also possible that instrumental support from formal sources protects psychological health in later life against the negative effects of functional disability by reducing the magnitude of such effects upon an individual's ability to undertake daily instrumental and social activities.
Stress-Buffer Age Variation Hypothesis
Recently, there has been a suggestion in the literature that the stress-buffering effects of enacted support are stronger in the later years of older adulthood [4] . Reasons for this include: (1) that the relationships remaining in advanced old age (75 years and over) are likely to be particularly effective in reducing the effects of stressors according to socioemotional selectivity theory, the proposal that older individuals prefer relationships that assist with emotional regulation as they perceive time to be increasingly limited in later life [19] , and (2) physical and cognitive changes in late life lead older adults to be more vulnerable to stress and that because of this, they will be more likely to draw upon external resources such as informal social support as a coping resource [4] . The stressbuffer age variation hypothesis has received empirical support from two cross-sectional studies that included life satisfaction as an outcome variable [4, 20] . Research has yet to examine whether the protective effects of enacted support are also stronger in advanced old age with regard to depressive symptoms.
Aims and Hypotheses
The present study investigates whether (1) type of support received (informal only, formal only, or both informal and formal support) differentially moderates the relationship between disability and depressive symptoms as compared to the receipt of no support and (2) whether the strength of these stress-buffering effects varies with age. We hypothesize that all types of support will be associated with a weaker relationship between disability and depressive symptoms relative to those receiving no support and that this benefit will be greater at older ages.
Methods

Covariates
We controlled for a number of characteristics that are known to be related to depressive symptoms including sociodemographic characteristics, cognitive status, social networks and physical pathology. Further, variables that have been found to distinguish individuals who receive informal and/or formal support (co-resident status, social networks and functional limitations) were also included [21, 22] .
Participants
The sample was drawn from Wave 1 of the Australian Longitudinal Study of Ageing (ALSA). The target population was all persons living in Adelaide, South Australia, aged 70 years and over on June 30, 1992 [for more details, see 23 ]. In brief, ALSA's sample was randomly selected from the South Australian Electoral Roll, which was stratified by gender and age into four groups, 70-74, 75-79, 80-84 and 85 years and over. Response rate at Wave 1 was 55% with the total target sample comprising of 1,477 participants with 1,359 (92.0% of the sample) residing in the community. The data collection method was a comprehensive face-toface structured home interview conducted by trained interviewers using the Computer-Assisted Personal Interviewing software [24] . Participants provided written consent and ethics approval was granted by the Clinical Investigations Committee of the Flinders Medical Centre in South Australia.
The average age of the sample was 79.0 years (SD = 6.2 years), 35.5% were female and 42.2% had an annual household income of USD 12,000 or less, which equated to the Australia aged pension in 1992 [25] . The majority of participants of the sample received no support (65.2%; n = 886); 16.9% (n = 229) received support from informal sources only; 4.1% (n = 56) from formal sources only and 13.8% (n = 188) from both informal and formal sources.
Descriptive statistics of study variables by support type are presented in table 1 . Compared to recipients of support, those receiving no support were younger, more likely to be male, married and had better mental and physical health.
Measures
Sociodemographic variables comprised gender, age, income, education and marital status. Gender was a binary variable (0 = female, 1 = male) and age was a continuous variable with a range from 70 to 103. Income was assessed as annual gross household income. Due to positive skewness, the variable was dichotomized into the categories coded as '0 = USD 12,000 or less' and '1 = more than USD 12,000'. Education was defined as the age at which the respondent left school and was also dichotomized due to positive skewness. The two resulting categories were '0 = less than 14 years' and '1 = 14 years or over'. Marital status was found to be highly correlated with the variable 'living alone' (r = 0.853). As the focus of the study was on the association between received support and depressive symptoms, the 'living alone' variable was retained for the current analyses. Living alone was coded as '0 = living alone' versus '1 = not living alone'. Cognitive status was screened using a 21-item version of the Mini-Mental Status Examination (MMSE) [26] . The MMSE has been widely used in research to assess for cognitive impairment in older adults as has this shorter version [e.g. 6, 27 ] . Items included assessed orientation, registration, attention, calculation, and recall [28] with a total score of 16 and under considered indicative of possible cognitive impairment [27] . A binary variable representing those without cognitive impairment (coded as 0) and those with possible cognitive impairment (coded as 1) was included in the analyses.
Number of chronic conditions and number of medications has been used in numerous studies to adjust for pathology [e.g. 29 ] . Number of chronic conditions was assessed by the sum of ten common conditions (arthritis, cancer excluding non-melanocytic skin cancer, chronic bronchitis or emphysema, diabetes, fractured hip, heart attack, heart condition, hypertension, myocardial infarction or osteoporosis) that the participant reported having ever experienced [25] . Number of medications was measured as the total number of prescribed medications (maximum of five) that participants reported that they had taken, or were supposed to have taken, in the last 2 weeks. This list excluded aspirin, headache pills, laxatives, cold medicine and cough medicine.
Informal social networks: social networks variables consisted of ten indicator items drawn from the Established Populations for Epidemiologic Studies of the Elderly Program and assessed (1) the extent of ties and (2) the morphology of these relationships across kin (children and relatives) and non-kin (friends) relationships. These items have previously been described in detailed elsewhere [30] . In line with previous studies, a three-factor first-order confirmatory factor analyses was undertaken to derive three-factor scores: social networks with (1) children, (2) [31] .
Independent Variables
Type of support was operationalized as the source of support, or the source combination, of help received for difficulties experienced with instrumental activities of daily living (IADL) and activities of daily living (ADL) in accordance with existing research [e.g. 22, 32 ] . IADL items consisted of ten items that included housework, preparation of own meals, managing finances and shopping for groceries. ADL questions included eight items that pertained to more everyday activities such as bathing, dressing, eating and using the toilet [33] . Respondents were asked whether they had any difficulties with any of these IADL or ADL, and whether they had received any help regarding these activities apart from when they were in a hospital or nursing home. Respondents who received assistance from a person were also asked whether this was from an informal source (i.e. relative or friend) or from a formal source (i.e. care organization). These responses were collated to form four support types: (a) no support received, (b) informal support received only, (c) formal only, and (d) both informal and formal support received [22] .
Functional disability was assessed using a measure of functional limitations (restrictions in performing fundamental physical and mental actions; [1] ) to avoid confoundment with the type of support measure. A weighted composite was derived through a one-factor confirmatory factor analysis of five Nagi items [34] , which asked respondents whether they had any difficulty with a range of motions including (a) pushing or pulling large objects; (b) stooping or crouching or kneeling; (c) lifting or carrying 10 pounds; (d) reaching or extending arms, or (e) writing or handling or fingering small objects. The response scale was a fivepoint Likert scale that ranged from '1 = no difficulty at all' to '5 = just unable to do it'. Results from the confirmatory factor analysis demonstrated adequate model-fit ( 2 /d.f. = 1.40; RMSEA [90% CI] = 0.014 [0.00-0.049]; TLI = 0.999 and CFI = 1.00). Measurement invariance using a hierarchy of increasingly stringent constraints was also assessed across the four support groups [35] . The assumption of weak ( 2 / 
Dependent Variables
Depressive symptoms were assessed using the Centre for Epidemiological Studies Depression Scale (CES-D), which was developed to measure depressive symptoms in community-dwelling adults [36] . The CES-D has been shown to have good internal reliability in this sample ( ␣ = 0.85) [27] and construct and criterion validity amongst older people [37, 38] . It consists of 20 questions that ask participants how they felt in the past week on a four-point Likert Scale that ranged from '0 = rarely or none of the time' to '3 = most or all of the time'. Adequate reliability was demonstrated ( ␣ = 0.84). To reduce positive skewness, we undertook a logarithmic transformation of the total scale scores.
Statistical Analyses
Hierarchical multiple regression analyses were used to assess the relationships among functional limitations, type of support received and depressive symptoms. Type of support was dummy coded into three variables with no support received as the reference group. In Model 1, covariates were included. Following this, functional limitations (Model 2) and type of support received (Model 3) were added as main effects. In Model 4, the two-way interactions between type of support received and functional limitations were included to examine the stress-buffering effect of type of support on the relationship between functional limitations and depressive symptoms. Finally, the three-way interactions between type of support, functional limitations and age were added to assess whether the strength of the stress-buffering properties of support increased with age. Continuous variables in all interactions were mean centered to avoid colinearity [39] . Missing data were imputed using the expectation maximization algorithm in SPSS 15.0.
Results
Bivariate correlations between all variables are shown in table 2 . Table 3 presents the results from the hierarchical multiple regression analyses, which examined the direct and interactive relationships among functional limitations, type of support received and depressive symptoms.
Direct Effects of Covariates, Functional Limitations and Type of Support on Depressive Symptoms
Model 1 showed that none of the sociodemographic variables (age, sex, income and education) were significant predictors of depressive symptoms. By Model 2, sex was a significant predictor with males having greater depressive symptoms. Living alone, having a cognitive impairment, greater number of chronic conditions and medications were all associated with greater depressive symptoms. In relation to social networks, stronger networks with friends was associated with fewer depressive symptoms while a trend suggested that stronger social networks with relatives was also related to lower CES-D scores. Social networks with children was not a significant predictor.
Results from Model 2 showed that the measure of functional limitations was a strong and significant predictor of depressive symptoms contributing an additional 7.9% of explained variance in depressive symptoms. In Model 3, type of support received was included as direct effect. Results show that these variables contributed minimal variance and were not significant predictors.
Interactive Relationships between Type of Support Received, Disability and Depressive Symptoms
Model 4 showed significant interactive effects of (1) Figure 1 graphically depicts the stress-buffer effects using predicted scores adjusted for all covariates.
The significant interaction between receipt of both informal and formal support and functional limitations on Direct and interactive relationships of functional limitations, informal and formal support, and depressive symptoms Model 5 showed that the three-way interactions between age, functional limitations and type of support were not significant indicating that the interaction effect of type of support received by functional limitations did not vary by age. These three-way interactions in Model 5 and the formal support only by functional limitations interaction in Model 4 were also tested at individually in each model to maximize statistical power. All these interactions remained non-significant.
Discussion
This study contributes to the literature by examining whether enacted instrumental support received from formal sources, either in isolation or in addition to informal support, protects older adults' psychological health against the harmful effects of disability. In addition, the hypothesis that the stress-buffer effect strengthens with increasing age in later life was assessed.
Our results suggest that receiving practical assistance for help with daily activities from both informal and formal sources assists older adults to cope more effectively with the chronic stressor disability relative to those receiving no assistance. Results also showed that receipt of informal support in isolation conferred a protective effect. Together, these results emphasize the importance of enacted support received from informal sources in later life. Informal carers provide the majority of support to community-dwelling older adults. In economic terms, this voluntary contribution has been estimated to be worth close to USD 30.5 billion in Australia [40] and USD 300 billion annually in the United States [41] . Given this, the present findings serve to further emphasize the pivotal role that informal carers play in fostering psychological health amongst community-dwelling older adults.
Another possible interpretation of the significant moderating effect of receiving both informal and formal support is that it is the combination of support from these two sources that confers the protective effect on the relationship between disability and depressive symptoms. Research that suggests recipients of both informal and formal support require assistance from both these sources to have their physical health needs met supports this proposal. For instance, studies show that individuals receiving both informal and formal support have greater physical needs than individuals relying solely on informal support [21, 42] . In addition, empirical studies indicate that older adults often draw upon formal support when their physical needs exceed the capabilities of their existing informal support [43, 44] . These studies suggest that recipients of both informal and formal support are individuals with greater disability who require assistance from both these sources to satisfy their physical health needs. Further support for the proposal that it may be the combination of informal and formal support, rather than the receipt of informal support, that provides a protective effect comes from the task-specificity model [45] . This model asserts that formal and informal carers are suited to assisting with different tasks. Due to the structure of their organizations, formal providers are preferred for technical and routine tasks that may be carried out at scheduled times. Conversely, informal carers are favorable for non-uniform and diffuse tasks that do not require special knowledge or skills. Accordingly, it may be the combination of informal and formal support that provides the stress-buffering influence.
In contrast, enacted support received from formal sources only did not ameliorate the harmful effects of disability on depressive symptoms, suggesting that formal support in isolation may not be sufficient to offset the psychological impact of physical health decline. There may be several explanations for this unexpected result. First, according to the task-specificity model, formal support is unable to adequately assist with the diffuse and unstructured daily activities needs, which may be best met by informal carers [45] . However, research that has assessed the task-specificity model provides minimal evidence for the strict division between informal and formal support [46] . Alternatively, the null result may be due to limited statistical power due to the relatively smaller size of this subgroup. However, examination of the size of the regression coefficient for the interaction term reveals that this proposal is unlikely. Another possible explanation for the null finding regarding the receipt of formal support in isolation is that its nature or quality is insufficient to protect psychological health. Research shows that the quality rather than quantity of social support is a more pertinent predictor of depressive symptoms [47] . In addition, some research suggests that funding constraints and difficulties in attracting, retaining and training staff in the home care industry make it difficult for service providers to ensure high quality care [3, 48] . Alternatively, there may be unmeasured factors such as attitudes towards the receipt of support that distinguish those who receive formal support only from individuals in other support groups. However, we did attempt to adjust for such characteristics by including factors that previous research has found to discriminate individuals receiving different support combinations. Finally, it may be the lack of informal support that underlies the lack of protective effective associated with relying solely on formal support. Due to their personal relationship with the care recipient, informal carers are also likely sources of emotional support, which is associated with weaker associations between stress and psychological health in later life [20] . Given that an increasing number of older adults will be relying on formal services in the coming decades, it is important that we continue to assess the relationship between the quality of formal care provided and psychological health. The significant interaction between receipt of both informal and formal support and disability on depressive symptoms also affects the interpretation of the relationship between receiving this support type and depressive symptoms. Specifically, the results indicate that receipt of this support type was associated with fewer depressive symptoms but only for individuals with above average functional limitations. For individuals with no functional limitations, the receipt of both informal and formal support was not associated with depressive symptoms. These findings are consistent with research that indicates support is not necessarily beneficial to psychological health, especially when it is not required [49] . With regard to disability outcomes, several studies also show that receipt of instrumental support is associated with a higher risk of disability onset in later life [50, 51] . Together, these findings highlight the complexity in the relationships between disability, instrumental support and depressive symptoms, and caution us against assuming that the provision of any support is beneficial to the care recipient.
The present study found no support for the view that the stress-buffering effect of enacted support is stronger in the later years of older adulthood [4] . Several explanations for this null result are possible. First, only two studies to date have empirically examined this hypothesis and both of these studies have focused upon the stress-buffering qualities of emotional enacted support [4, 20] . In comparison, the present study investigated the moderating impact of instrumental enacted support. This variation is important as one of the primary theoretical reasons driving the stress-buffer age variation hypothesis is socioemotional selectivity theory [19] . It may be emotional rather than instrumental enacted support that becomes increasingly pertinent in late life as this coping resource addresses the primary goal of maintaining a sense of connectedness and personal meaning [19, 52] . Further research is required to assess this hypothesis. Alternatively, the nonsignificant three-way interactions may have been a result of insufficient statistical power, which is a common limitation amongst studies examining moderating effects [53] . Third, the null result may have been due to sample selection bias. Unwell participants are less likely to enroll in longitudinal studies, especially studies that involve relatively long time frames [54] . Given this, the older participants at Wave 1 in the ALSA are likely to have been healthier, and therefore possess a broader time perspective, than their same-aged peers in the general population. Such a sample bias would have led to an underestimation of the stress-buffer age variation effect in this study.
Results for social networks are consistent with past research that suggests discretionary relationships (i.e., friends) as opposed to obligatory relationships (i.e., with children) may be particularly pertinent to health outcomes including psychological health [55] , physical health [51] and mortality risk [25] . Together, this research highlights the importance of developing and maintaining programs and initiatives that foster older adult's informal social relationships.
Several limitations to this study should be noted. First, tests of the stress-buffer age variation hypothesis may have been limited by low statistical power. Numerous factors affect power including the relative size of the subgroups of categorical moderating variables [53] . Given this, future studies with larger and more comparably sized subgroups may wish to re-examine this hypothesis. Second, as mentioned above, the stress-buffer age variation effect may have been affected by sample bias. Longitudinal research that enables the influence of chronological aging, separate from sampling effects, is required to more robustly assess this hypothesis. Third, as this study was cross-sectional, the causal direction of the proposed relationships cannot be empirically determined. Fourth, the impact of the quality of support provided was unable to be examined. Past research has demonstrated that the quality of support affects the relationship between support and psychological health. Further, investigators have warned against assuming support is always desired and provided in a warm and caring manner [49] . Hence, the buffering effect of type of support is likely to be confounded with the quality of the support provided. This study drew a boundary between informal and formal support. However, this distinction is theoretical and it is important to note that in practice there is often a blurring of the informal-formal dichotomy [56] . Finally, the nature and effect of formal support is inextricably confounded with nature of community care policies [22] . Cross-national studies will enable varying home care practices and policies to be compared, thereby improving approaches to fostering healthy aging amongst older adults with disabilities.
Our findings suggest that formal support may play an important role in complementing existing informal support to help maintain quality of life for older adults facing increasing physical health decline. In addition, the central role of informal carers is further emphasized. Although receiving formal support in isolation has the potential to act as an important coping resource in later life, the findings suggest that the nature and quality of formal services need to be reviewed to enable these services to reach their optimal effectiveness. Given that the utilization of formal services is expected to continue to grow in the coming decades in many nations due to demographic changes and the overwhelming preference amongst older adults to age-in-place, this is an important goal.
